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I. INTRODUCTION

Recently much interest has been given to itiner-
ant magnetism in cubic Laves phascor C15 materi-
als. Primarily this stems from the discussion (1)
of the rclationshipof p~state pairing and ferro-
mapncetism in ZrZn? by Enz and Matthias, and the
possibility of triplet superconductivity (2). The
most recent work in this field has facused (3) on
the isoelectronic, isostructural material TiBe?,
aud the possibility that this material is meta-
magnetic (4). That TiBe) is close to some form of
magnetic instability can be infered iundirectly
srom the peakued nature of its density of states
(5,6) near the termi level,but also from the ob-
serfvation of terromupnetism (7,8) in TiBea. ,Cu,,
when x is greater than about 0.15. In this paper
we considel a single erystal of pure Tibep in
ficlds larger than 15 Tesla (T) and at a temper-
ature of 1.3°K.

2. DRVA EXPERIMENT

Tone material used in  these experiments has been
prepared by arc-melting. Jrom this material a
cingle crystal grain has been selected.uiose size
wak abeut 1.0;0.5;0.5 mm and wnose axis was alony
a [110]) dirvection. A serievs of Lauc  photepraphs
showed that the sample was a cohierent single
crystal with only minor inclusgjons. The DR/ spec-
Lrio were recorded using the same cyuipment an tor
an carlier study on pelyervstalline Tihe o (9),
Distinct DHVA-frecurncie: were ohyerved for manv

different oiientations at fierldn larper then 1° 0.

In ¢rder to improve the sipnal to noise ratio the
Averape was taken over several runs,

All obaerved spectra were similar., The deminant
comoon teature was the observation ol twe nearly
cqual teequency peann, sepatated by about 200 ',
irect plots of these spectia spaced by 0% gp
the (UO1) plane are shown 1o by, The opverved
trequuncies varied vy about 105 and assumed mine
imal values = J800 and 2000 1 - at [110], Thewe
values are the same as thowe observed in the po
lycrystalline experiment (9), Tne amolitudern o1
the various angles can be intepcomparcd and fol-
low the orbital exclotren mavs appresimately,
The cycletron mass of hoth [110) trequencien was
1.3 * 0.2, Usiug the band orbital masn of 0,51,
we find a A of 1S or about on =47 of the wpe
citic heat deraved 3 of 401 (Y.

Y. BANDSTRUCIUKL

In thisn study we have added the eftects of  the
non-spherical partn of the potential iy a Ti

muffin-tin sphere radius,to the outside orwarped
corrections included previously (5).Such correc-
tions are small since they result from the broker
T4 symmetry of the inside deviations in this most
clove-pucked lattice. Their get effect is to
shift downward Ty, or T:  symmetry derived
structure by about 7.4 me relative to Fjpor E
Rymmetry structure. The effect can be simply un-
derstood in that the inside Ti potential devia-
tions are decper in 1y svmmetry when looking in
the [111) direction than [100), and tha. band
states of isc, derived structure more dominantly
lie along [111) than [I1G0). The resultant para-
mapnetic Tibesr termi surface snows only nicro-
scopic deviations from de oroot ¢! ar.(5), since
th¢ density of states near Ep is made up mostly
trom Tr. orbitals. Near [y band 7, whose impor-
Lance will become clear below, is made up almost
entirely froam l.r FVIMmCtTY except alcng the crit-
ical X to W line where band 7 is mainly T, . The
net effect is that band 7 1uses 0,023 electrons
to bands 8, 9 and 10, when inside potential cor-
rections ate tncluded.
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Fipure 1,

Angular dependence of the TiBe, DHVA spectra f ror
[110) voward [100), Ine heavy lines are from a
hope Xe theotetical modol, whone  splitting  was
So0 mey L The upper insett shows the polvervatal-
line data from reference (4), Aw dincusned in the
tenty these data show that TiBes 1w in A ferro-

mapnetic mtate in fields above 15 T,



4. POSSIBLE METAMAGNETISM IN Tibe,

The extrcmal cross-scctions shown as heavy lines
in Fip.l were derived trom band 7, by applying a
rigid splitting of the fermi surface into spinup
and spin down subsheets to a quadratie k.p
Hamiltonian fitted near X to the ob initiopoints
near X. The rms accuracy was better than 0.2 mRy.
The separation corresponds to 0.11 up or 2.6 mky
(10). Thi.. same band 7 sheet occurs in the same
way in Jahlbory and Freeman (6). We canapply rig
ialy this splitting - 2.6 mRy - o alt bands, ac
beinp representative of Tikea when subject  to
ficlds stronger than 15 T, The effect onthe fermi
surface is shown in Fig.l, These plotf were made
by selecting from 10,000 random points those whose
enerpy was within 0.5 mRky of Ep. The band 7 shect
appears with low density vecause of its small
(0.51) mags, whereas bands H and 9 are quite
dense,

Koteworthy is the opening up o! the jungle pyvm of
band B in the minority sheet in the (001) plane,
and of band 9 in the majority sheet in the (110)
planc near L. Such eflects arise, ol course, as
a vonscquence of the conflucnce of van Hove win-
pularities with EF. Note that the "hottest™” or
hriviest sneets dominantly have confluence  in
TiBe?. Kemarkablvy the same cffect appears in o
recent theoretscil discussion ot Jahlbory and
Freeman (11) on metamagnetism in Pd above 300 T,

Metamapnetisgm implies a4 metastable induced ferre-
mapnetic state, Althouyh the condi:ions discussed
bv Wohltarth and Rhoders (&) an necessarv tormeta=
Wapnelish are present in our theorcetical model of
Tibe, we van only claim here that our  experi-
ment e shiow induced mapenet isg, since we have  not
tested explicitly metastability. We do believe it Pigure O,
Fikelv that Tine: has a4 metamapnetie phase.s T
civarest posnible aupport tor this comecture
might emerpe trom o kearch for the time depend-
ence of the (ferrodmapnetic moment distribution
ol libey when placed in a mapnetic field of  a-

Theotetica! termi surtace tor paraoapnetic TiBes
Ga) and tor 1erromgynetic majority (b) and minor-
1ty (e) spin directions, reapoetively. The con-
f luence of van Hove stmyularitics near Loin the

majerity band 9 sheet and around F ter theminor-

bout 5% 1, The results should resemble ZrZnos(12) ity band B sheet strongly supgpests metamagnet isn
or Tibeyo, Cu, (8) initially, and then decav away. in TiBuey,
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